
72

After descriptions of the various kinds of cathodes
and of their physical properties—notably their electri-
cal properties—have been given, and after the processes
occurring in them have been discussed, the treatise con-
cludes with a listing of 334 patents that were examined
in preparing the material. (In this listing, the patents
of The General Electric Company Ltd, and of the Gen-
eral Electric Company are combined. If this is an
oversight, it is the first this reviewer has noticed in any
volume of Gmelin.)

The Lithium volume shows how short a step it is
from nuclear physics to inorganic chemistry. In part
because nuclear physics has made lithium isotopes im-
portant, the demand for the metal has grown, and the
space devoted to its preparation and technology in this
supplementary volume (pp. 126-142) had to be greatly
increased over what sufficed in the parent volume (pp.
18-20), which was issued in 1927. Further, the new
volume warns us (pp. 136 and 156) that the lithium
salts now on the market are radically reduced in 6Li
content. The section on physical properties (pp. 143—
199) will repay inspection by any physicist interested
in what Gmelin has to offer him. He will find there in
minimum space all the information available prior to
1950 on all the physical properties of lithium, and many
references to work by scientists such as Bethe, Born,
Coulson, Heisenberg, Kapitza, Saha, Sommerfeld, H. A.
Wilson, Zener, and Zworykin.

No one is immune to poisoning by mercury. Nowhere
is one likely to find a more complete, concise, and com-
prehensive summary of this important problem than on
pp. 169-180 of the Mercury volume. The most impres-
sive demonstration of its importance occurred at sea
on "The Triumph" in 1810. Liquid mercury spread
through the ship, and 200 persons suffered acute poison-
ing within 3 weeks. Two of these died after losing all
their teeth, and none of the animals on board survived.

The present Oxygen volume, the fourth devoted to
this element in the Eighth Edition, treats air, active
oxygen, and ozone. It is unusual in that it is actually
closer to physics than to chemistry. This situation arises
because only the mechanical properties of air needed
treatment here, and because active oxygen and ozone
are so closely associated with electrical and photo-
chemical processes.

Gmelin has been anticipating the space age by the
comprehensive way in which the occurrence of elements
is discussed. The Strontium volume begins with the oc-
currence of the element in the stars and their atmos-
pheres, goes on to its cosmic abundance, next to its
occurrence in meteorites, and then settles down to treat
its complex geochemistry. Britain continues to be the
main source of supply—is this not a unique situation?
The grim current significance of one strontium isotope
enhances the value of the information in Gmelin on
strontium in the biosphere and on its behavior there
relative to that of calcium.

Sulfur has had a Part A (3 volumes) to itself alone,
and the present volume (758 pages) is the second sec-
tion of Part B, Part B being devoted to its compounds.

Note that this section deals only with one family (the
oxo-acids) among the acids of sulfur, and that the de-
scription of sulfurous acid alone necessitated working
over some 5000 original publications. The physicist can
gain from this volume an inkling of the volume of in-
formation that forms the chemist's stock in trade. The
physicist may be pardoned a feeling of relief that this
important volume is of little direct concern to him.

On March 4, 1961, West Germany increased the value
of the mark by 5%. On the next day, the dollar prices
of the Gmelin volumes increased by 5%. They con-
tinue to be worth what they cost.

Time and the Physical World. By Richard Schlegel.
211 pp. Michigan State U. Press, East Lansing, Mich.,
1961. $7.50. Reviewed by R. B. Lindsay, Brown Uni-
versity.

WHAT, then, is time? If no one asks of me, I
know. If I wish to explain it to him who asks,

I know not." So St. Augustine is supposed to have de-
livered himself on this mysterious mode of grouping
sense impressions. His perplexity about the subject,
though shared by many, has not prevented philosophers
and scientists through the ages from succumbing to its
fascination and writing voluminously to try to convince
themselves and others that they really understand the
nature of the concept. Professor Schlegel's book is one
of many recent attempts to come to grips with the
subject.

It should be stated at the outset that the chief in-
terest in this book lies not so much in the presentation
of the more or less standard review of the nature of
the concept of time as used in physics, as in a certain
ingenious point of view of the author with respect to
the relativistic interpretation of time. He distinguishes
between what he calls Lorentz processes and Clausius
processes. The former are those in which a physical
system is in interaction with an observer, as for exam-
ple, an electron whose mass while in motion the ob-
server is attempting to measure. These are the systems
to which he would have the Lorentz transformation
equations apply. On the other hand, there are processes
which do not obviously involve interaction with an ob-
server, or so the author implies. An example would be
the internal physical process which makes a clock go.
To this he would not apply the Lorentz relativistic
transformation equations. Here apparently a careful
distinction must be made. The reading of a clock by
an observer involves direct interaction and is therefore
subject to the transformation equations, but the in-
ternal processes in the clock are not so subject. In gen-
eral, in the author's view, macroscopic thermodynamic
processes are time-invariant; whence the appropriate-
ness of attaching the name Clausius to them.

There will doubtless be some argument about the
value of this speculative hypothesis, but, as the author
points out, it does have one interesting consequence.
If it is accepted, the so-called "clock paradox" will dis-
appear. It will be recalled that this refers to the twins,
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one of whom stays on earth, while the other cruises in
a spaceship with speed approaching that of light. The
conclusion of special relativity theory is that when the
space traveler returns to earth he will find his brother
much older in years than he is. Though there has been
controversy over this deduction, it is now generally ad-
mitted to be a valid consequence of the theory. Ac-
cording to Schlegel's view, however, the moving clock
will not actually run slow and the space traveler will
gain no advantage so far as aging is concerned over
his earth-bound brother. This may make some people
happy! At any rate the author's point deserves careful
consideration.

In the opinion of the reviewer, the weakness of the
book lies in the introductory treatment of the nature
of time. In his attempt to disregard so-called psycho-
logical time in order to concentrate on what he calls
"physical" time, the author appears to commit the fal-
lacy of supposing that the two can really be separated
in any logical discussion. The introduction of the con-
cept "cyclical" in the attempt to provide a "physical"
definition of time leads to circular reasoning. The au-
thor is not content with, nor does he mention, the prag-
matic notion of time in physics as a simple parameter
serving as a useful independent variable to relate the
behavior of different physical systems and whose range
of variation is the real-number continuum. The inter-
esting views of Poincare on this matter are ignored.
There are many loosely phrased and misleading state-
ments in the discussion of the relation between time and
the statistical behavior of thermodynamic systems, no-
tably with respect to the H-theorem and entropy.

The writer's style is rather repetitious and diffuse. In
spite of these shortcomings, however, the book has nu-
merous suggestive ideas and may be read with profit.
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